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MOREBIRDS NEST IN HYBRID COTTONWOODTREES

Gregory D. Martinsen' and Thomas G. Whitham'

Abstract.

—

Natural hybrid zones can be centers of insect abundance and species richness.

We investigated the possibility that this pattern may extend to other trophic levels. We
found more bird nests in a cottonwood hybrid zone than in pure stands of Populus fremontii

or P. angustifolia. Furthermore, within the hybrid zone, there were more nests in hybrid

trees than in trees of either parental type. Differences in architecture between hybrids and

the two parental species may account for these differences in nest distribution. Breeding

bird surveys in each of the three zones showed no differences in overall abundance or

diversity; however, there were significant differences among zones in the abundances of the

most common species. Management of riparian areas should not overlook the importance

of hybrid plants. Received 25 May 1993, accepted 20 Nov. 1993.

The role of habitat in structuring avian communities has been well

studied. Complex habitats appear to support more species than simple

ones; however, this complexity may be manifested in both the physical

structure of the vegetation (physiognomy) and the plant taxonomic com-
position (floristics), and there is some debate as to which factor is more

important (Rotenberry 1985). Studies that support the importance of phys-

iognomy include MacArthur and MacArthur (1961), Willson (1974), and

James and Warner (1982), whereas Wiens (1969), Anderson and Shugart

(1974), and Rice et al. (1984) emphasize the role of floristics. Here, we
suggest that another factor, plant hybridization, may be an important com-

ponent of habitat complexity, especially through its influence on nest site

selection.

Riparian habitats support extremely high bird populations (Carothers

et al. 1974, Szaro 1980, Knopf 1985). Over 50% of 166 species breeding

in riparian areas of the Southwest are completely dependent on this habitat

(Johnson et al. 1977). While several authors report that cottonwood stands

contain the highest bird densities of riparian areas in western North Amer-
ica (Carothers et al. 1974, Johnson et al. 1977, Strong and Bock 1990),

the potential role of hybrid trees has not been examined.

Hybridization in Populus is widespread and well documented (Eck-

enwalder 1984). Westudied hybrids between Fremont {P. fremontii) and

narrowleaf (P. angustifolia) cottonwood along the Weber River in north-

ern Utah. Hybrids can be F,’s, which are intermediate between the two

parental species, or backcrosses to P. angustifolia (Keim et al. 1989),

producing a continuum of tree types. Fremont and narrowleaf cottonwood

have quite different architectures and F, type hybrids make up another

' Dept, of Biological Sciences, Northern Arizona Univ., Flagstaff, Arizona 8601 1.

474



Martinsen and Whitham • NESTS IN COTTONWOODS 475

Fremont FI Hybrid Narrowleaf

Fig. 1. There are three distinct categories of tree architectures; pure Fremont cotton-

wood, F, hybrid type (includes F, hybrids and close backcrosses), and narrowleaf cotton-

wood type (includes pure narrowleaf and complex backcross hybrids).

distinct architectural class (Fig. 1). The hybrid zone contains all of these

tree types and is structurally more complex than the pure zones.

Hybrid zones can also be centers of insect species richness and abun-

dance (Whitham et al. 1991), potentially increasing the resource base for

insectivorous birds. For example, in the Weber River system, a dominant

insect herbivore of cottonwood, the gall aphid Pemphigus betae, is often

eaten by birds and is concentrated in the hybrid zone (Whitham 1989).

We investigated the possibility that birds respond to increased archi-

tectural complexity and insect abundances in the hybrid zone. We hrst

examined patterns of nest distribution in pure stands of each cottonwood

species and in the hybrid zone. Second, we looked at nest distributions

among Fremont, narrowleaf, and F, type hybrid trees within the hybrid

zone. Finally, we conducted breeding bird surveys to determine whether

or not there are differences in avian communities among the three zones.

METHODS

Cottonwoods arc the dominant tree throughout the drainage of the Weber River. I'reim)nt

eottonwood grows at elevations of approximately I3(){)-LS(K) m, and narrowleaf cottonwood

grows at elevations of approximately 14()0-23{M) m. Where their ranges overlap, there is a

13 km long /one where extensive hybridization occurs. C'omplex backcross trees closely

resembling pure narrowleaf cottonwood occur in the narrowleaf /one, but for the purposes

of this study the hybrid zone was defined as the zone of overlap.

This research was conducted in the 13 km hybrid zone and in the adjacent (closest 5-X
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km upstream and downstream) narrowleaf and Lremont zones. Thus, we were able to make
comparisons among zones while also controlling for possible site differences not related to

cottonwood trees. Lor example, several studies report different bird communities associated

with different elevations (Knopf 1985, Strong and Bock 1990, Linch 1991). However, our

lowest site (Lremont zone) was 1295 m, and our highest site (narrowleaf zone) was 1487

m, a difference of less than 200 m. Lurther, the only obvious habitat differences among
zones are the different cottonwood tree phenotypes.

In early April 1991, before bud break, we surveyed trees for previous years’ nests. The

first survey compared nest densities among the three zones. At five sites in each zone, we
examined the first 100 mature (>20 cm dbh) cottonwoods we encountered by walking along

the river from west to east. We recorded numbers and species (if possible) of nests. The

sites were matched for tree density as well as tree size. We looked at only living trees, so

numbers of cavity nests were low.

The second survey compared nest densities on three groups of trees (Lremont architecture,

narrowleaf architecture, and L, type hybrid architecture —see Lig. 1 ) within the hybrid zone.

Backcross hybrids are common in the hybrid zone and their architecture closely resembles

narrowleaf cottonwood. We surveyed 100 trees of each type for a total of 300 trees. Dif-

ferences in nest densities were compared using tests.

We conducted breeding bird censuses during late May and early June 1991. Birds were

censused by direct count on fixed- width belt transects 200 m long and 100 m wide. We
chose this length transect because it approximates the maximum length of relatively undis-

turbed mature cottonwood habitat along much of the Weber River. Wecensused five tran-

sects in each of the three zones. To determine if there were differences in the bird com-

munities of Lremont, narrowleaf, and hybrid zone cottonwoods, we ran a MANOVAusing

the abundances of five common species; Black-billed Magpie {Pica pica). Northern Oriole

{Icterus galhula), American Robin {Turdus migratorius). Yellow Warbler {Dendroica pe-

techia), and Warbling Vireo {Vireo gilvus). Wethen used discriminant analysis to see if the

distributions of these species would separate the transects into the three different zones.

RESULTS

There were almost three times as many bird nests in the hybrid zone

as in either the Fremont or the narrowleaf zone (x^ = 53.09, P < 0.001,

Fig. 2A). The majority of these nests belonged to magpies and orioles,

but we also found robin nests, several types of smaller cup nests, raptor

nests, and some nest cavities.

Within the hybrid zone, we found twice the number of nests in cotton-

wood trees with the F, hybrid architecture as in either parental type (x^

= 13.58, P < 0.005, Fig. 2B). The architecture of these hybrids is inter-

mediate between that of the two species (Fig. 1). They may be more

attractive as nest sites because they have both the relatively open crown

of Fremont cottonwood and some of the fine branching of narrowleaf

cottonwood.

Based on the abundances of the five common riparian species, there

were significant differences in the bird communities of the hybrid zone,

the Fremont zone, and the narrowleaf zone (Wilks’ X = 0.063, P < 0.01).

The abundances of three of the five species were significantly different
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Fig. 2. A) Differences in nest distribution among the pure Fremont zone, the hybrid

zone, and the pure narrowleaf zone (all nests: = 53.09, P < 0.001; magpie nests: x^
=

26.52, P < 0.001; oriole nests: x^ = 22.16, P < 0.001; N = 500 trees). B) Differences in

nest distribution among tree types within the hybrid zone (all nests: x^
== 13.58, P < 0.005;

magpie ne.sts: x^ = 6.1, P < 0.05; oriole ne.sts: x^ = -5.35, 0.05 < P < 0.10; N = 100 trees).

(Table 1). Magpies and orioles were clearly more abundant in the hybrid

zone than in the narrowleaf zone, and orioles were slightly more common
in the hybrid zone than in the Fremont zone. Also, discriminant analysis

using bird species and abundance correctly classified 14 of the 15 tran-

sects as being either in the hybrid, Fremont, or narrowleaf zones.

DISCtJSSION

Nest sites. —Gcnctically-diffcrent cottonwoods have very different ar-

chitectures (Fig. 1), and our data suggest that birds respond to this phys-

iognomic complexity by choosing to build nests in f", hybrids. We found

more nests in the hybrid zone and more nests in 1^', hybrid trees within

the hybrid zone. Because of their numerous lateral branches and associ-
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Table 1

Breeding Bird Census Data and Reslt-TS oe Univariate ANOVA’s for the Live Most
CommonSpecies^

Zone
Black-billed

Magpie
Northern

Oriole

American
Robin

Yellow
Warbler

Warbling
Vireo

Lremont -Y 5.4 2.0 6.6 3.2 0.55

SE 0.51 0.71 1.53 1.16 0.24

Hybrid -V 4.8 2.8 4.0 6.4 1.0

SE 0.86 0.86 0.55 1.53 0.55

Narrowleaf Y 0.6 0.4 5.0 13.6 3.2

SE 0.4 0.24 1.18 1.50 0.80

ANOVA F 17.69 3.45 1.27 14.28 5.88

P <0.001 0.066 0.316 0.001 0.017

MMANOVA;Wilk-s X = 0.063; P < 0.01).

ated crotches, these hybrid trees may be better nest sites for some species

of birds.

Other studies have emphasized the importance of nest site selection in

driving avian abundance and species diversity. Martin and Roper (1988)

proposed that Hermit Thrushes {Catharus giittatiis) select habitats that

contain many potential nest sites in order to reduce nest predation, and

Martin (1988) argued that nest predation is important in organizing bird

communities. Recently Steele (1993) tested the role of nest site selection

versus foraging site selection and concluded that nest site requirements

are probably more important.

Although the survey undoubtedly included nests of different ages, there

is no reason to believe that nests would persist longer in the hybrid zone.

How long nests stay in trees should be in large part a function of wind

velocity. High winds are prevalent during much of the year throughout

Weber Canyon, and the hybrid zone is located in one of the most exposed

areas. Also, as cottonwoods are the dominant vegetation throughout this

drainage, it is unlikely that we missed many nests located in other species

of trees.

Foraging sites . —While our data indicate that nest site choice influences

bird distributions in the hybrid zone, it is possible that some species are

also responding to an abundant food resource. Rotenberry (1985) suggests

that the most important source of variation among plants that birds are

likely to respond to is the provision of food.

The cottonwood gall aphid. Pemphigus betae, is concentrated in the

hybrid zone (Whitham 1989). Each gall contains up to 300 aphids, and

a single tree has up to 50,000 galls (Whitham 1983). The galls mature in
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June, so they become available at an important time for breeding birds.

Rates of avian predation on these galls may be 25% or higher (Whitham

1987). Wehave observed Black-capped Chickadees (Parus atricapillus)

opening galls and feeding on aphids (Whitham 1987). Other documented

cases of birds preying on aphid galls include: Gila woodpecker {Mela-

nerpes uropygialis; Speich and Radke [1975]), Tree Sparrow {Passer

montanus; Sunose [1980]), and Great Tit {Parus major, Burnstein and

Wool [1992]). Probably all of the species that we used for statistical

analyses are capable of slicing open galls.

Conservation of hybrid plants . —Recent conservation policy has em-

phasized discouraging hybridization between species (O’Brien and Mayr
1991). This policy is based on studies of animal hybrids, where hybrid-

ization is thought to cause “genetic disintegration.’’ However, hybridiza-

tion in plants is important: an estimated 70% of angiosperms originated

as interspecific or intergeneric hybrids (Stace 1987). And, as our data

suggest, plant hybrid zones may provide unique habitat for different an-

imal species.

The conservation of riparian areas, and specifically the importance of

riparian habitats to birds, are issues that have recently received consid-

erable attention (reviewed by Knopf et al. 1988). We propose that the

value of riparian areas is augmented by the hybrid status of the riparian

vegetation. Hybridization is common in both cottonwoods (Eckenwalder

1984) and willows {Salix sp.) (Brunsfeld et al. 1991), another native ri-

parian plant. While hybrid zones occur in most drainage systems, they

may be restricted to small areas (e.g., the cottonwood hybrid zone in

Weber Canyon occupies only 13 km of the ca 500 km drainage of the

Weber River). By providing better nesting habitat than either Fremont or

narrowleaf cottonwood, this hybrid zone may influence avian community

structure. For these reasons, we urge not only the conservation of riparian

areas but the conservation of hybrid zones as well.
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